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Batteries.

When it is desired to employ a greater electromotive force
than that obtainable from one cell, it is necessary to use the
requisite number of cells connected in series ; such an arrangement
is called a battery.

The larger the individual cell is made, the greater the current
that may be obtained from it under given conditions. The
internal resistance of a given type of cell is roughly inversely
proportional to its linear dimensions. Cells may be employed,
connected in parallel as an alternative to employing larger cells,
and batteries of cells may be employed connected in parallel.
In such cases it is necessary to have the same number of cells in
-each branch of the circuit to prevent the waste that would other-
wise take place through the several batteries sending currents
through each other. The E.M.F. of such combinations is that of
each cell multiplied by the number of cells'in series, and the
internal resistance of the combination is that of each cell multiplied
by the number of cells in series (in one battery) divided by the
number of batteries in parallel (assuming the individual cells are
identical in E.M.F. and resistance).

The combination of cells which produces the greatest current
in a given external circuit from a given number of cells is that in
which the internal resistance of the cells as arranged is equal to
the resistance of the external circuit.

These remarks also apply to storage cells, but it is seldom
worth while to Arrange storage cells in parallel. Compared with
so-called primary cells of anything like the same size, storage cells
have much smaller internal resistance and much steadier E.M.F.
The E.M.F. of primary cells varies with the type and state of the
cell, but it is generally between 1 and 2 volts. The E.M.F. of any
make of storage cell of the ordinary lead type is always near 2 volts
(if the cell is in working order), and the E.M.F. of an Edison storage
cell is near 1.2 volts in normal conditions.

Storage Cells.

The appliances which are described by the names "storage
cells," "secondary cells," "accumulators," only differ from the cells
previously described in the manner in which the consumed material